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Abstract
Background: In developed countries, children’s independent mobility levels are low. Built environmental factors and
parental safety concerns are well-known to predict the level of independent mobility adults grant to children. In
contrast, the influence of adults’ socio-demographic characteristics and neighbourhood social cohesion on children’s
independent mobility is largely unexplored. This study investigated the influence of adults’ socio-demographic factors
and neighbourhood social cohesion on distances they would permit children for independent travel and outdoor play.
Methods: In 2013, a random sample of 1293 Australian adults (mean age: 56.1 years, 52 % male, 81 % parents)
participated in the Queensland Social Survey (QSS) via computer-assisted telephone interview. Socio-demographic
factors measured included age, sex, parental status, education and area-level socio-economic disadvantage. Perceived
neighbourhood social cohesion was assessed using a standardised scale. Adults reported the distances children aged
8–12 years should be allowed to walk/cycle to places, and play outdoors without adults. Responses were categorised
into ‘within sight’, < 0.5 kilometres (km) , 0.5-1 km and >1 km. Ordinal logistic regression was used to assess
associations of socio-demographic factors and neighbourhood social cohesion with distances adults would permit for
children’s independent travel and outdoor play.
Results: Parents and adults with lower education were less likely to permit greater distances for children’s independent
travel (OR = 0.57 and OR = 0.59, respectively). Women, parents and adults with lower education were less likely to grant
children greater distances for independent outdoor play (OR = 0.61, OR = 0.50 and OR = 0.60, respectively). In contrast,
adults with higher perceptions of neighbourhood social cohesion were more likely to permit children greater distances
for independent travel (OR = 1.05)and outdoor play (OR = 1.05). Adult age and area-level socio-economic disadvantage
were not associated with distances adults would permit for independent travel and outdoor play.
Conclusions: Women, parents (particularly those of younger children), adults with lower education and those who
perceived neighbourhood social cohesion as being lower were less willing to let children independently travel further
away from home. Interventions to increase children’s independent mobility may be more effective if targeted to these
groups. In addition, increasing neighbourhood social cohesion may help increase adults’ willingness to grant children
greater independent mobility.
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Background
Independent mobility (i.e., unsupervised travel and out-
door play) provides children with many opportunities to
increase physical activity [1–3]. This can help children
achieve the recommended 60 minutes of moderate-to-
vigorous physical activity a day [4, 5]. Independent travel
and outdoor play promote children’s healthy develop-
ment such as bone health, motor skills, physical fitness
and healthy weight [6–9]. In addition, independent mo-
bility provides children with psychosocial, cognitive and
developmental benefits in the form of social interactions
with peers, spatial and traffic safety skills for navigating
in public spaces, and decision-making maturity [10–12].
Compared with previous generations, children are be-
ing granted significantly less freedom to move independ-
ently in public spaces [13]. For example, Australian data
showed that between 1971 and 2003, the proportion of
children who walked to school declined from 58 % to
35 %, whilst the proportion of children who were driven
to school by car increased from 23 % to 67 % [14]. Simi-
lar declines in independent travel to school have been
observed in other developed countries such as England,
Germany, Finland, Norway and Denmark [15, 16]. A key
marker of independent mobility is the distances children
are allowed to travel independently in public spaces.
Nowadays, the distances most Australian children travel
independently tend to be short. For example, Veitch et
al. [17] reported that 32 % of children aged 8–12 years
independently walk or cycle < 0.1 km from home, 32 %
travel 0.15-0.999 km and 36 % travel > 1 km from home.
Moreover, the most frequently (74 %) used space for
children’s outdoor play has been found to be the yard at
home [18]. The reasons for low independent mobility
levels in today’s children are manifold. Built environ-
mental factors such as high traffic volume, lack of cyc-
ling and footpaths and greater distances to school and
leisure-time destinations [19, 20] play a role, as do social
environmental factors such as parental concerns about
road safety, neighbourhood crime, bullying and stranger
danger [21]. The influence of built environmental factors
and neighbourhood safety concerns on adults willingness
to grant children independent mobility have been widely
investigated [19, 22, 23].
In contrast, the socio-demographic factors (adult age,
sex, parental status, education, and level of socio-
economic disadvantage) which might influence adults’
willingness to grant children independent mobility have
received little attention in the literature [24]. Previous
studies [19, 25–29] have mainly focused on child-related
socio-demographics and consistently found that child age
and sex determines parents’ willingness to grant children
independent mobility. Adults including parents, grandpar-
ents, relatives, teachers and other child caregivers are con-
sidered gatekeepers to children’s independent travel and
outdoor play, as they usually permit or restrict these be-
haviours [30]. Hence, adult-related socio-demographics
may also be important predictors of children’s independ-
ent mobility in the neighbourhood.
Neighbourhood social cohesion is another potential
predictor of children’s independent mobility which has
received little attention [31]. Social cohesion describes
the level of connectedness or solidarity among groups in
a society [32]. For example, parental social networking
and collective activity among families and residents may
assure parents that the neighbourhood is a safe place for
children’s outdoor play, or walking and cycling to school
[33]. Neighbourhood places such as local streets, shops,
cafés and recreational facilities have been described as
being important ‘third places’ of social interaction after
the home (first) and workplaces (second) [34]; and it is
in these ‘third places’ where neighbourhood social cohe-
sion develops [32]. It may be that high perceptions of
neighbourhood social cohesion alleviate parental con-
cerns about neighbourhood safety (stranger danger,
crime, bullying), and thereby, increase their willingness
to grant children greater independent mobility [35, 36].
However, few studies have examined the importance of
neighbourhood social cohesion for children’s independ-
ent mobility [31, 37]. This study aimed to address these
research gaps by investigating the influence adults’
socio-demographic factors and neighbourhood social co-
hesion have on the distances they would permit children
to independently travel and play outdoors. This informa-
tion can inform the development and targeting of public
health interventions to promote independent walking,
cycling and outdoor play of children.
Methods
Study population
Between July and August 2013, a random sample of
1293 Australian adults participated in the Queensland
Social Survey (QSS) via computer-assisted telephone
interview. The QSS is an omnibus survey of households
in the state of Queensland, Australia administered by
the Population Research Laboratory at Central Queens-
land University. Questions on socio-demographic fac-
tors, neighbourhood social cohesion and distances adults
would permit for children’s independent travel and out-
door play were collected. Participants provided informed
consent and the Human Ethics Committee at Central
Queensland University approved the study.
Measures
Socio-demographic factors Socio-demographic factors
were measured including adult age, sex, parental status
(parent of children 0–12 years, parent of children ≥
13 years, non-parent), level of education (≤12 years, 13–
14 years, ≥ 15 years) and post code of residence. Post
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codes were linked to the socio-economic index for areas
(SEIFA) developed by the Australian Bureau of Statistics.
This was used to provide an indicator of area-level socio-
economic disadvantage. The SEIFA ranks community
areas in Australia according to relative socio-economic
disadvantage using census data on education, employ-
ment, occupation, housing and English proficiency [38].
SEIFA decile scores (ranging from 1 = lowest disadvantage
to 10 = highest disadvantage) were grouped into low (1, 2
and 3 decile), medium (4, 5, 6 and 7 decile) and high (8, 9
and 10 decile) area-level socio-economic disadvantage.
Neighbourhood social cohesion Perceived neighbour-
hood social cohesion was assessed through a five item
scale [39, 40]. Adults rated their agreement with five
statements about their neighbourhood on a 5-point
Likert scale (1 = strongly disagree to 5 = strongly agree):
‘People in the neighbourhood are willing to help each
other ‘The neighbourhood is a tight community ‘The
people in the neighbourhood can be trusted ‘In general,
the people in the neighbourhood get along well and
‘People in the neighbourhood share the same norms and
values’. A sum score of ‘neighbourhood social cohesion’
was computed, ranging between 5–25; higher scores rep-
resent greater neighbourhood social cohesion. In this
sample, the internal consistency of the scale, as mea-
sured by Cronbach’s alpha, was 0.81.
Distances adults would permit for children’s inde-
pendent travel and outdoor play Distances adults
would permit for children’s independent active travel
and outdoor play were assessed by two items. While
not identical, this measure of independent mobility is
comparable to those used previous studies [17, 18,
20]. Adults were asked ‘How far away from home
should children aged 8–12 years be allowed to walk
and cycle to places without an adult?’ Example places
included schools, shops, friend's houses, sport and re-
creation centres. Adults were also asked ‘How far
away from home should children aged 8–12 years be
allowed to play in outdoor areas without an adult?’
Example outdoor areas included yards, streets, bush
areas, open fields, parks and playgrounds. Response
options for both questions were ‘within sight <
0.5 km (m), 0.5-1 kilometres (km), 1–2 km, 2–3 km,
3–5 km and > 5 km; responses were collapsed into
the categories ‘within sight < 0.5 km, 0.5-1 km, and
>1 km. The rationale for focusing on children aged
8–12 years was that children’s independent mobility
usually increases during this age period when parents
notice increasing physical and cognitive capabilities in
their children [21, 25].
Statistical analyses
Ordinal logistic regression was used to assess associa-
tions of socio-demographic factors and neighbourhood
social cohesion with the distances adults would permit
for children’s independent travel and outdoor play. Pro-
portional odds ratios (ORs), confidence intervals (CIs)
and p-values were used as indicators of effect size and
statistical significance of the adjusted associations be-
tween adult age, sex, parental status, level of education,
area-level socio-economic disadvantage and neighbour-
hood social cohesion (predictor variables), and the odds
of adults permitting greater distances for children’s inde-
pendent travel and outdoor play. Variance inflation fac-
tors, R2-square values and parameter estimates were
inspected to ensure there was no multicollinearity
amongst predictor variables. The ordered logit models
were run separately for the outcome variables ‘distances
adults would permit for children’s independent travel’
(N = 1056) and ‘distances adults would permit for chil-
dren’s independent outdoor play’ (N = 1051). Participants
with missing data across variables were excluded from
analyses (age: N = 9; education: N = 13; parental status:
N = 5; area-level socio-economic disadvantage: 15; neigh-
bourhood social cohesion: N = 147; independent travel:
N = 78; independent outdoor play: N = 80). Chi-square
and independent t-tests were performed to assess differ-
ences in variables between included and excluded partic-
ipants. Analyses were performed in IBM SPSS Statistics
(version 22.0) with significance levels set at p < 0.05.
Results
Descriptive statistics for the socio-demographic variables,
neighbourhood social cohesion and the distances adults
would permit for children’s independent travel and out-
door play are presented in Table 1. The mean age was
56.1 (SD = 15.3) years, 52 % were male, 81 % were parents,
41 % had ≥ 15 years of education, and 34 % lived in resi-
dential areas with high socio-economic disadvantage. The
mean sum score for level of neighbourhood social cohe-
sion was 18.3 (SD = 3.4, range 5–25). Over one third of
adults (36 %) reported that they would restrict 8–12 year
old children’s independent travel to places that are within
sight; 26 % of adults would permit independent travel to
places < 0.5 km from the home, 18 % would allow dis-
tances of 0.5-1 km and 20 % of adults would permit >
1 km. Similarly, nearly half of adults (46 %) reported that
they would restrict 8–12 year old children’s independent
outdoor play to areas that are within sight; 28 % of adults
would permit independent outdoor play in areas < 0.5 km
from the home, 14 % would allow distances of 0.5-1 km
and 12 % of adults would permit > 1 km. There were no
significant differences in sex, parental status, area-level
socio-economic disadvantage, neighbourhood social cohe-
sion score and distances adults would permit for children’s
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independent travel and outdoor play between participants
included and excluded from the analyses. Compared to in-
cluded participants, excluded participants were older (56.1
vs 61.1 years vs; p < 0.001) and had lower levels of educa-
tion (≤12 years: 44 % vs 55 %; 13–14 years: 15 % vs 8 %; ≥
15 years: 41 % vs 37 %; p = 0.028).
The results of the ordinal regression analyses exam-
ining associations between socio-demographic factors
and neighbourhood social cohesion, and the odds of
adults permitting greater distances for children’s in-
dependent travel and outdoor play are presented in
Table 2. Adult age and area-level socio-economic dis-
advantage were not associated with distances adults
would permit for children’s independent travel and
outdoor play. However, significant associations were
observed in relation to sex, parental status, education
and neighbourhood social cohesion; these are pre-
sented below.
Independent travel
Parental status, level of education and perceived
neighbourhood social cohesion were significantly as-
sociated with distances adults would permit for chil-
dren’s independent travel (Table 2). Parents of
younger children (0–12 years) were less likely to per-
mit children greater distances for independent travel
(OR = 0.57, 95 % CI: 0.40-0.80) than parents of older
children (≥13 years) and non-parents. Adults with
lower education were less likely to grant children
greater travel distances (OR = 0.59, 95 % CI: 0.46-
0.76) than adults with higher education. Adults with
higher perceptions of neighbourhood social cohesion
were more likely to permit children greater distances
for independent travel (OR = 1.05, 95 % CI: 1.01-1.08)
than adults with lower perceptions of neighbourhood
social cohesion. Further, women were also less likely
to grant children greater travel distances (OR = 0.81,
Table 1 Descriptive statistics (N = 1293)
All Male Female
Sexa 100.0 51.9 48.1
Ageb 56.1 (15.3) 55.9 (15.7) 56.2 (14.8)
Parental statusa
Parent (children 0–12 years) 22.7 24.0 21.4
Parent (children≥ 13 years) 57.8 55.1 60.7
Non-parent 19.5 20.9 18.0
Educationa
≤12 years 45.0 39.3 51.1
13-14 years 14.3 15.0 13.6
≥15 years 40.7 45.8 35.3
Neighbourhood social cohesionb 18.3 (3.4) 18.24 (3.3) 18.32 (3.4)
Area-level socio-economic disadvantagea
Low 22.1 23.8 20.3
Medium 43.7 42.2 45.2
High 34.2 33.9 34.5
Distances adults would permit for children’s independent travela
Within sight 36.0 33.8 38.4
<0.5 km 26.2 23.9 28.6
0.5-1 km 18.3 19.2 17.3
>1 km 19.6 23.1 15.8
Distances adults would permit for children’s independent outdoor playa
Within sight 45.6 39.6 52.1
<0.5 km 28.4 27.7 29.2
0.5-1 km 14.0 17.1 10.7
>1 km 12.0 15.5 8.1
aPercentage
bMean (SD)
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95 % CI: 0.65-1.02) than men; however, this associa-
tions did not reach statistical significance (p = 0.068).
Independent outdoor play
The distances adults would permit for children’s inde-
pendent outdoor play differed significantly as a func-
tion of sex, parental status, level of education and
perceived neighbourhood social cohesion (Table 2).
Women (OR = 0.61, 95 % CI: 0.48-0.76), parents of
younger children (0–12 years; OR = 0.50, 95 % CI:
0.35-0.72) and adults with lower education (OR = 0.60,
95 % CI: 0.46-0.77) were less likely to allow children
greater distances for independent outdoor play than
men, parents of older children (≥13 years), non-
parents and adults with higher education. In contrast,
adults with higher perceptions of neighbourhood so-
cial cohesion (OR = 1.05, 95 % CI: 1.02-1.09) were
more likely to permit children greater distances for
independent outdoor play than adults with lower per-
ceptions of neighbourhood social cohesion.
Discussion
This study investigated the influence of socio-demographic
factors as well as neighbourhood social cohesion on the
distances adults would permit for children’s independent
travel and outdoor play. Overall, findings showed that dis-
tances adults would permit for children’s independent
travel differed significantly as a function of parental status,
education and neighbourhood social cohesion. Further, the
distances adults would permit for children’s independent
outdoor play differed significantly as a function of sex, par-
ental status, education and neighbourhood social cohesion.
In contrast, there was no impact of age or area-level socio-
economic disadvantage on the distances adults would per-
mit for independent travel or outdoor play.
Women were less likely to permit children greater
distances for independent outdoor play than men. This
outcome is in line with previous research which dem-
onstrates that in general women are more cautious
than men [41, 42] and they spend more time supervis-
ing children than men [43]; hence, they may be more
vigilant to potential safety hazards associated with in-
dependent travel and outdoor play. In contrast, men
tend to be more comfortable with letting children en-
gage in outdoor activities that contain some risk and
independence [42]. It is worth noting that women were
also less likely to grant children greater distances for
independent travel; however, this relationship did not
reach statistical significance. Possibly, women consider
independent walking and cycling on pavements less
hazardous than independent outdoor play on streets,
bush areas, open fields and playgrounds.
Parents of younger children were less likely to permit
children greater distances for independent travel and
Table 2 Socio-demographic factors and neighbourhood social cohesion, and the odds of adults permitting greater distances for
children’s independent travel and outdoor play
Independent travela Independent outdoor playb
Odds ratio (95 % CI) P Odds ratio (95 % CI) P
Age 1.00 (0.99-1.01) 0.498 1.00 (0.99-1.00) 0.231
Sex
Female 0.81 (0.65-1.02) 0.068 0.61 (0.48-0.76) 0.000
Male 1.0 1.0
Parental status
Parent (children 0–12 years) 0.57 (0.40-0.81) 0.002 0.50 (0.35-0.72) 0.000
Parent (children≥ 13 years) 0.87 (0.66-1.17) 0.360 0.85 (0.63-1.14) 0.279
Non-parent 1.0 1.0
Education
≤12 years 0.59 (0.46-0.76) 0.000 0.60 (0.46-0.77) 0.000
13-14 years 0.87 (0.63-1.22) 0.427 0.84 (0.60-1.17) 0.303
≥15 years 1.0 1.0
Area-level socio-economic disadvantage
Low 0.86 (0.63-1.16) 0.319 0.90 (0.66-1.23) 0.496
Medium 0.85 (0.66-1.09) 0.193 0.97 (0.75-1.26) 0.840
High 1.0 1.0
Neighbourhood social cohesion 1.05 (1.01-1.08) 0.008 1.05 (1.02-1.09) 0.005
Odds Ratios in bold are significant.
aN = 1056
bN = 1051
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outdoor play than parents of older children and non-
parents Possibly, the close parent–child bond (e.g., ‘mater-
nal instinct’) and parents’ ‘trained eye’ to hazards in young
children’s environment leads parents to feel a greater need
to protect their offspring from potential dangers surround-
ing outdoor activities. In contrast, parents of older children
(who may already be adults) and non-parents may perceive
risks and safety issues as less serious. Furthermore, social
and cultural norms about good parenting and child care
have been shown to influence adult restrictions to chil-
dren’s independent mobility [44]. For example, in many so-
cieties close supervision of children is recognised as good
parenting, whereas letting children roam freely signals
poor parenting [23, 45].
The finding that adult age had no impact on the dis-
tances adults would permit for children’s independent
travel and outdoor play was somewhat surprising. Given
that in previous generations children were granted more
independent mobility [13–15], it was anticipated that
older adults would be more likely to permit greater dis-
tances for independent travel and outdoor play than
younger adults. However, this was not the case, and the
descriptive results showed that over two thirds of adults
in this sample would restrict children’s independent
travel and outdoor play to less than 500 m from the
home. Possibly, adults from all generations consider
neighbourhoods less safe nowadays [46], which may be
driven by increases in traffic volume/speed [47], as well
as concerns about crime, bullying and stranger danger
[23, 48].
Adults with lower education were less likely to permit
children greater distances for independent travel and
outdoor play than adults with higher education. Com-
parative studies are lacking, hence, it is hard to explain
these findings. Panter et al. [4] found contrasting re-
sults showing that children of parents with lower edu-
cation were more likely to take up active travel;
however, their study did not investigate whether chil-
dren travelled independently, and the distances they
were travelling. One explanation for our finding could
be that, compared to adults with higher education,
adults with lower education live in neighbourhoods that
are perceived as less safe for independent travel and
outdoor play. Although contrary to this, our study
showed that area-level socio-economic disadvantage
(which includes education) did not influence adults’
willingness to grant children greater independent mo-
bility. Such influence was plausible given that area-level
socio-economic disadvantage is considered a predictor
of neighbourhood crime rates [49]. Another explan-
ation may be that adults with lower education may not
recognise the importance of independent travel and
outdoor play for children’s healthy development, such
as good motor skills and healthy weight from being
physically active [50], social integration with peers and
maturity for navigating in public spaces [10, 11] causing
them to restrict these behaviours to a narrow geo-
graphic range.
Adults with higher perceptions of neighbourhood so-
cial cohesion (characterised by friendliness, helpfulness,
trust, shared norms and values) were more likely to per-
mit children greater distances for independent travel and
outdoor play than adults with lower perceptions of
neighbourhood social cohesion. This is consistent with
the results from similar studies [51–53] showing that a
stronger sense of community and the presence of more
social relations among parents was associated with
greater independent mobility in children. Higher neigh-
bourhood social cohesion, irrespective of area-level dis-
advantage, may reflect adults’ consideration of their
neighbourhood as a safe place for walking, cycling and
outdoor play for children.
This was the first study to investigate the influence
of socio-demographic factors on adults’ willingness to
grant children greater independent mobility. Another
novel aspect in this study was the examination of
area-level socio-economic disadvantage and neigh-
bourhood social cohesion as a predictor of child in-
dependent mobility which have rarely been examined
before. Other methodological strengths of this study
include the use of a large random population sample,
standardised measures of neighbourhood social cohe-
sion, as well as the focus on independent travel and
outdoor play. Both constitute independent mobility
but have rarely been examined simultaneously in pre-
vious studies [20, 54]. This study also had limitations.
First, most participants were older (mean age
56 years); a sample with more equal proportions of
younger and older adults may have been more suit-
able for examining associations by age. Second, the
QSS targeted Queensland adults; therefore, findings
may not be generalisable to the general Australian
population. Third, we assessed adult attitudes on
what distances are appropriate for children aged 8–12
years to travel independently. From this we cannot
infer distances children are actually allowed to travel
independently, and whether distances children are
allowed to travel differ if travelled alone or with
other children. However, adult attitudes on acceptable
distances for children’s independent travel and out-
door play presented in this study reveal common atti-
tudes and social norms in relation to children’s
independent mobility, and these are likely to influ-
ence children’s independent mobility levels. We mea-
sured adult perceptions of neighbourhood social
cohesion; these are subjective and may not reflect ac-
tual neighbourhood social cohesion. Although, it is
likely that adults’ perception of neighbourhood social
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cohesion will determine their judgment of the neigh-
bourhood as a safe place for independent travel and
outdoor play.
Given that adults usually decide what distances chil-
dren are allowed to travel independently, the influence
of adults’ socio-economic characteristics (e.g., employ-
ment status, marital status, household income) on their
willingness to grant more independent mobility to chil-
dren is worth exploring further in future studies. Such
information may help target particular parent popula-
tions in interventions to promote active travel and out-
door play in children. Interventions in this area may
incorporate strategies to challenge social norms and
educate parents and their children that the health and
social benefits of independent mobility may outweigh
the inflated risks publicised in the media [23]. It may
also be worth exploring whether children’s past behav-
iours and temperaments influence parents’ willingness
to grant independent mobility.
Future studies should test effectiveness of strategies to
promote neighbourhood social cohesion (e.g., increasing
neighbour relations and mutual trust, community activ-
ities and social networks) in increasing parents’ willing-
ness to grant children greater independent mobility.
However, such strategies may be more effective if sup-
ported by environmental interventions such as the
provision of foot and cycling paths, and traffic calming
measures.
Conclusions
Parents of younger children and adults with lower edu-
cation were less inclined to let children travel and play
outdoors further away from home. Women and parents
of younger children were also less willing to let children
play outdoors further away from home. In contrast,
adults with higher perceptions of neighbourhood social
cohesion were more willing to permit children greater
distances for independent travel and outdoor play. These
observations suggest that interventions to increase chil-
dren’s independent mobility should particularly target
women, parents (particularly those of younger children)
and adults with lower education. A possible intervention
strategy may be to educate mothers on the health and
social benefits of children’s independent mobility. More-
over, the promotion of neighbourhood social cohesion
such as by increasing neighbour relations and social net-
works may help assure parents that the neighbourhood
is safe for children’s unsupervised travel and outdoor
play.
Abbreviations
QSS: Queensland Social Survey; SEIFA: Socio-economic index for areas.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors participated in the conception of the research questions and
writing of the manuscript. SS coordinated the drafting of the manuscript and
carried out the statistical analysis with input from all authors. SS, MJD and
HMB designed the independent mobility-related survey questions included
in the QSS. All authors read and approved the final manuscript.
Acknowledgements
This research was supported through the 2013 Population Research Grant
Scheme funded by the Population Research Laboratory at Central
Queensland University, Australia. MJD is supported by a Future Leader
Fellowship (ID 100029) from the National Heart Foundation of Australia. The
authors wish to thank the participants of the 2013 Queensland Social Survey.
Author details
1Physical Activity Research Group, School of Human, Health and Social
Sciences, Central Queensland University, Building 18, Bruce Highway,
Rockhampton QLD 4702, Australia. 2Priority Research Centre for Physical
Activity and Nutrition, Advanced Technology Centre, School of Medicine and
Public Health, The University of Newcastle, ATC 315 University Drive,
Callaghan NSW 2308, Australia. 3McCaughey VicHealth Community Wellbeing
Unit, The University of Melbourne, 207 Bouverie Street, Carlton VIC 3010,
Australia. 4School of Medical and Applied Sciences, Central Queensland
University, Building 6, Bruce Highway, Rockhampton QLD 4702, Australia.
Received: 9 June 2015 Accepted: 14 July 2015
References
1. Schoeppe S, Duncan MJ, Badland H, Oliver M, Curtis C. Associations of
children’s independent mobility and active travel with physical activity,
sedentary behaviour and weight status: A systematic review. J Sci Med
Sport. 2013;16(4):312–9.
2. Stone MR, Faulkner GEJ, Mitra R, Buliung RN. The freedom to explore:
examining the influence of independent mobility on weekday, weekend
and after-school physical activity behaviour in children living in urban and
inner-suburban neighbourhoods of varying socioeconomic status. Int J
Behav Nutr Phys Act. 2014;11(5):1–11.
3. Marques EA, Pizarro AI, Mota J, Santos PM. Independent mobility and its
relationship with moderate to vigorous physical activity in middle school
portuguese boys and girls. J Phys Act Health. 2014;11(8):1640–3.
4. Panter J, Corder K, Griffin SJ, Jones AP, Van Sluijs EMF. Individual,
socio-cultural and environmental predictors of uptake and maintenance of
active commuting in children: longitudinal results from the SPEEDY study.
Int J Behav Nutr Phys Act. 2013;10(83):1–12.
5. Department of Health. Australia’s physical activity and sedentary behaviour
guidelines - 13–17 years. Canberra: Department of Health; 2014.
6. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H. Benefits and environmental
determinants of physical activity in children and adolescents. Obesity Facts.
2012;5(4):597–610.
7. Hallal PC, Victora CG, Azevedo MR, Wells JC. Adolescent physical activity and
health: a systematic review. Sports Med. 2006;36(12):1019–30.
8. Janz KF, Letuchy EM, Eichenberger Gilmore JM, Burns TL, Torner JC, Willing
MC, et al. Early physical activity provides sustained bone health benefits
later in childhood. Med Sci Sports Exerc. 2010;42(6):1072–8.
9. Dencker M, Andersen LB. Health-related aspects of objectively measured
daily physical activity in children. Clin Physiol Funct Imaging.
2008;28(3):133–44.
10. Tranter P, Whitelegg J. Children’s travel behaviours in Canberra:
car-dependent lifestyles in a low density city. J Trans Geogr.
1994;2(4):265–73.
11. Pooley C, Whyatt D, Walker M, Davies G, Coulton P, Bamford W.
Understanding the school journey: integrating data on travel and
environment. Envir Plan A. 2010;42(4):948–65.
12. Oliver M, Witten K, Kearns RA, Mavoa S, Badland HM, Carroll P, et al. Kids in
the city study: research design and methodology. BMC Public Health.
2011;11:587–98.
13. Karsten L. It all used to be better? different generations on continuity and
change in urban children’s daily use of space. Child Geogr. 2005;3(3):275–90.
Schoeppe et al. BMC Public Health  (2015) 15:690 Page 7 of 8
14. Van der Ploeg HP, Merom D, Corpuz G, Bauman AE. Trends in Australian
children traveling to school 1971–2003: Burning petrol or carbohydrates?
Prev Med. 2008;46(1):60–2.
15. Shaw B, Watson B, Frauendienst B, Redecker A, Jones T, Hillam M. Children’s
independent mobility: A comparative study in England and Germany
(1971–2010). London: Policy Studies Institute; 2013.
16. Fyhri A, Hjorthol R, Mackett RL, Fotel TN, Kyttä M. Children’s active travel
and independent mobility in four countries: Development, social
contributing trends and measures. Trans Policy. 2011;18(5):703–10.
17. Veitch J, Salmon J, Ball K. Children’s active free play in local neighborhoods:
a behavioral mapping study. Health Edu Res. 2008;23(5):870–9.
18. Veitch J, Bagley S, Ball K, Salmon J. Where do children usually play? a
qualitative study of parents’ perceptions of influences on children’s active
free-play. Health Place. 2006;12(4):383–93.
19. Mackett R, Brown B, Gong Y, Kitazawa K, Paskins J. Children’s independent
movement in the local environment. Built Envir. 2007;33(4):454–68.
20. Villanueva K, Giles-Corti B, Bulsara M, Timperio A, McCormack G, Beesley B,
et al. Where Do children travel to and what local opportunities Are
available? the relationship between neighborhood destinations and
Children’s independent mobility. Envir Behav. 2013;45(6):679–705.
21. Carver A, Veitch J, Salmon J, Hume C, Timperio A, Crawford D. Children’s
independent mobility - Is it influenced by parents’ perceptions of safety?
Melbourne: Deakin University; 2010.
22. Carver A, Timperio A, Crawford D. Playing it safe: the influence of
neighbourhood safety on children’s physical activity. A review. Health Place.
2008;14(2):217–27.
23. Zubrick SR, Wood L, Villanueva KP, Wood G, Giles-Corti B, Christian H.
Nothing but fear itself. Parental fear as a determinant impacting on child
physical activity and independent mobility. Melbourne: Victorian Health
Promotion Foundation; 2010.
24. Mammen G, Faulkner G, Buliung R, Lay J. Understanding the drive to escort:
a cross-sectional analysis examining parental attitudes towards children’s
school travel and independent mobility. BMC Public Health.
2012;12(862):1–12.
25. Whitzman C, Mizrachi D. Vertical living kids: creating supportive high rise
environments for children in Melbourne, Australia. Melbourne: The
University of Melbourne; 2009.
26. Brown B, Mackett R, Gong Y, Kitazawa K, Paskins J. Gender differences in
children’s pathways to independent mobility. Child Geogr.
2008;6(4):385–401.
27. Cordovil R, Lopes F, Neto C. Children’s (in)dependent mobility in Portugal.
J Sci Med Sport. 2015;18(3):299–303.
28. Fyhri A, Hjorthol R. Children’s independent mobility to school, friends and
leisure activities. J Trans Geogr. 2009;17(5):377–84.
29. Carver A, Timperio AF, Crawford DA. Young and free? A study of
independent mobility among urban and rural dwelling Australian children.
J Sci Med Sport. 2012;15(6):505–10.
30. Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J. An ecological
approach to creating active living communities. Annu Rev Public Health.
2006;27:297–322.
31. Carver A, Panter JR, Jones AP, van Sluijs EMF. Independent mobility on the
journey to school: A joint cross-sectional and prospective exploration of
social and physical environmental influences. J Trans Health.
2014;1(1):25–32.
32. Berkman L, Kawachi I. Social epidemiology. New York City: Oxford University
Press; 2000.
33. Pabayo R, Belsky J, Gauvin L, Curtis S. Do area characteristics predict change
in moderate-to-vigorous physical activity from ages 11 to 15 years? Soc Sci
Med (1982). 2011;72(3):430–8.
34. Oldenburg R. The character of third places. In: Carmona M, Tiesdell S,
editors. Urban design reader. Oxford: Architectural Place; 2007.
35. Trapp G, Giles-Corti B, Christian HE, Bulsara M, Timperio AF, McCormack GR.
Increasing children’s physical activity: Individual, social, and environmental
factors associated with walking to and from school. Health Edu Behav.
2012;39(2):172–82.
36. Alparone FR, Pacilli MG. On children’s independent mobility: the interplay of
demographic, environmental, and psychosocial factors. Child Geogr.
2012;10(1):109–22.
37. Witten K, Kearns R, Carroll P, Asiasiga L, Tava’e N. New Zealand parents’
understandings of the intergenerational decline in children’s independent
outdoor play and active travel. Child Geogr. 2013;11(2):215–29.
38. Australian Bureau of Statistics. Technical paper: socio-economic indexes for
areas (SEIFA). Canberra: Australian Bureau of Statistics; 2013.
39. Aarts MJ, Wendel-Vos W, Van Oers HAM, Van De Goor IAM, Schuit AJ.
Environmental determinants of outdoor play in children: a large-scale
cross-sectional study. Am J Prev Med. 2010;39(3):212–9.
40. Ball K, Cleland VJ, Timperio AF, Salmon J, Giles-Corti B, Crawford DA. Love
thy neighbour? Associations of social capital and crime with physical
activity amongst women. Soc Sci Med. 2010;71(4):807–14.
41. Morrongiello BA, Walpole B, McArthur BA. Young children’s risk of
unintentional injury: a comparison of mothers’ and fathers’ supervision
beliefs and reported practices. J Ped Psych. 2009;34(10):1063–8.
42. Brussoni M, Olsen LL, Creighton G, Oliffe JL. Heterosexual gender relations
in and around childhood risk and safety. Qual Health Res.
2013;23(10):1388–98.
43. Craig L, Jenkins B. The composition of parents’ and grandparents’ child-care
time: gender and generational patterns in activity, multi-tasking and
co-presence. Ageing Soc. 2015. doi:10.1017/S0144686X14001548.
44. Kurz D. “I trust them but I don’t trust them”: Issues and dilemmas in
monitoring teenagers. In: Nelson MK, Anita Ilta G, editors. Who’s
watching?Daily practices of surveillance among contemporary families.
Nashville: Vanderbilt University Press; 2009. p. 260–76.
45. Lee H, Tamminen KA, Clark AM, Slater L, Spence JC, Holt NL. A meta-study
of qualitative research examining determinants of children’s independent
active free play. Int J Behav Nutr Phys Act. 2015;12(5):1–12.
46. Stollea D, Nishikawab L. Trusting others – How parents shape the
generalized trust of their children. Comp Sociol. 2011;10:281–314.
47. Pont K, Ziviani J, Wadley D, Bennett S, Abbott R. Environmental correlates of
children’s active transportation: A systematic literature review. Health Place.
2009;15(3):827–40.
48. Carver A, Veitch J, Salmon J, Hume C, Timperio A, Crawford D. Chidren’s
independent mobility - Is it influenced by parents’ perceptions of safety?
Melbourne: Centre for Physical Activity and Nutrition Research; 2010.
49. Australian Bureau of Statistics. Who’s afraid? feelings of personal safety. ABS
crime victimisation, Australia, 2008–09. Canberra: Australian Bureau of
Statistics; 2010.
50. Okely T, Salmon J, Vella S, Cliff D, Timperio A, Tremblay M, et al. A
systematic review to update the Australian physical activity guidelines for
children and young people. Report prepared for the Australian government
department of health. Canberra: Australian Government Department of
Health; 2013.
51. Prezza M, Alparone FR, Cristallo C, Luigi S. Parental perception of social risk
and of positive potentiality of outdoor autonomy for children: the
development of two instruments. J Envir Psych. 2005;25(4):437–53.
52. Prezza M, Pacilli MG. Current fear of crime, sense of community, and
loneliness in Italian adolescents: The role of autonomous mobility and play
during childhood. J Com Psych. 2007;35(2):151–70.
53. Johansson M. Environment and parental factors as determinants of mode
for children’s leisure travel. J Envir Psych. 2006;26(2):156–69.
54. Page AS, Cooper AR, Griew P, Jago R. Independent mobility, perceptions of
the built environment and children’s participation in play, active travel and
structured exercise and sport: The PEACH Project. Int J Behav Nutr Phys Act.
2010;7(17):1–10.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Schoeppe et al. BMC Public Health  (2015) 15:690 Page 8 of 8
